two-dimensional metric space. Under this new structure and certain conditions, Prakash et al. [61] showed that a third order three-point boundary value problem of fuzzy differential equation is equivalent to a corresponding fuzzy integral equation.
Fuzzy boundary value problems are studied in several papers [23, 24, 32, 46, 53, 63] .
In this chapter, we consider the following third order three point fuzzy boundary value problem y ′′′ (t) = f (t, y(t), y ′ (t), y ′′ (t)), 
Third Order Three Point Fuzzy Boundary Value Problem
In this section, we consider fuzzy boundary value problem (2.1)-(2.2) with generalized differentiability and introduce a new class of solutions. n,m y(t)) for all t ∈ I and y(a) = y(b) = y(c) = 0, then y is said to be an (n, m, l) solution for the fuzzy boundary value problem (2.1)-(2.2) on I. 
n,m y(t)) for all t ∈ I 1 , then y is said to be an (n, m, l) solution for the fuzzy differential equation (2.1) on I 1 . Definition 2.3. Let n i , m i , l i ∈ {1, 2} and i ∈ {1, 2, 3, 4}. If there exists a fuzzy number valued function y : I → R F such that
where y 1 : [a, b] ∪ {c} → R F and y 2 : [b, c] ∪ {a} → R F are the fuzzy number valued functions with y 1 (c) = y 2 (a) = 0 and if there exist t 1 ∈ (a, b) and t 2 ∈ (b, c)
(n 2 , m 2 , l 2 )-solution of the equation (2.1) on (a, t 1 ) and on (t 1 , b) respectively and y 2 is a (n 3 , m 3 , l 3 )-solution and a (n 4 , m 4 , l 4 ) solution of the equation (2.1) on (b, t 2 ) and on (t 2 , c) respectively. Then we say that y is a generalized solution of the fuzzy boundary value problem (2.1)-(2.2).
By Theorem 1.8, Theorem 1.9 and Theorem 1.10, we can translate the fuzzy boundary value problem (2.1)-(2.2) to a system of ordinary boundary value problems hereafter, called corresponding (n,m,l)-system for problem (2.1)-(2.2).
Therefore, possible system of ordinary boundary value problems for the problem (2.1)-(2.2) are as follows:
(1,1,1)-system:
y(a, r) = 0, y(a, r) = 0,
(1,1,2)-system:
with the boundary condition as in (2.3).
(1,2,1)-system:
(1,2,2)-system:
(2,1,1)-system:
(2,1,2)-system:
(2,2,1)-system:
(2,2,2)-system:
Our strategy of solving (2.1)-(2.2) is based on the selection of derivative type in the fuzzy boundary value problem. We first choose the type of solution and translate problem (2.1)-(2.2) to the corresponding system of boundary value problems. Then, we solve the obtained boundary value problems system. Finally we find such a domain in which the solution and its derivatives have valid level sets according to the type of differentiability and using the Representation theorem [50] we can construct the solution of the fuzzy boundary problem (2.1)-(2.2).
Examples
Example 2.1. Consider the following third order three-point fuzzy boundary value problem: y ′′′ (t) = (r, 2 − r), (2.4)
If y is a (1,1,1)-solution of (2.4)-(2.5), then
y(0) = (y(0, r), y(0, r)) = 0, y(1) = (y(1, r), y(1, r)) = 0 and y(2) = (y(2, r), y(2, r)) = 0 and satisfies the (1,1,1)-system associated with (2.4). Similarly for other system. On the other hand, by direct calculation, the corresponding solution of the (1,1,1), (1,2,2), (2,1,2), and (2,2,1) systems has necessarily the following expression
By the Representation Theorem [50] and Theorem 1.1, we see (y(t, r), y(t, r)) represents a valued fuzzy number when t 3 − 3t 2 + 2t ≥ 0. Hence (2.6) represents fuzzy number for t ∈ [0, 1] or t = 2. Now we find the range of (1,1,1),(1,2,2),(2,1,2) and (2,2,1)-solutions of the differential equation (2.4) separately.
(1,1,1)-solution
The (1)-derivative of (2.6) in that case is given by:
and it is a fuzzy number when t ∈ [0,
and it is a fuzzy number when t = 2. By the definition 1.10, D (1, 2, 2)-solution
(3t 2 − 6t + 2)) is a fuzzy number when t ∈ [0,
or t = 2. y ′′ (t) = ((2 − r)(t − 1), r(t − 1)) and y ′′′ (t) = (r, 2 − r) are fuzzy numbers when t ∈ [0, (2, 1, 2)-solution
(3t 2 − 6t + 2)), y ′′ (t) = ((2 − r)(t − 1), r(t − 1)) and y ′′′ (t) = (r, 2 − r) are fuzzy numbers when t ∈ [ The solution of the remaining four systems (1,1,2), (1,2,1), (2,1,1), and (2,2,2) has the following form
By the Representation Theorem [50] and Theorem 1.8, we see (y(t, r), y(t, r)) represents a valued fuzzy number t 3 − 3t 2 + 2t ≤ 0. Hence (2.7) represents fuzzy real number for t = 0 or t ∈ [1, 2]. Now we find the range of (1,1,2), (1,2,1), (2,1,1), and (2,2,2)-solutions of the differential equation (2.4) separately.
(1, 1, 2)-solution
(3t 2 − 6t + 2)) is a fuzzy number when t ∈ [1,
y ′′ (t) = ((2 − r)(t − 1), r(t − 1)) is a fuzzy number when t = 1. By the definition 1.10, D 3 1,1,2 y(t) does not exist. Hence y in (2.7) is not a (1,1,2)-solution of the fuzzy differential equation (2.4).
(1, 2, 1)-solution
(r(t − 1), (2 − r)(t − 1)) and y ′′′ (t) = (r, 2 − r) are fuzzy numbers when 
(2, 1, 1)-solution
(3t 2 − 6t + 2)) is a fuzzy number when t = 0 or t ∈ (2, 2, 2)-solution
(3t 2 − 6t + 2)) is a fuzzy number when t = 0 or t ∈ There exists a fuzzy number valued function y : [0, 2] → R F such that where By direct calculation, the corresponding solution of the (1,1,1), (1,2,2), (2,1,2) and (2,2,1) systems has necessarily the following expression ] or t = 1. Now we find the range of (1,1,1),(1,2,2),(2,1,2) and (2,2,1)-solutions of the fuzzy differential equation (2.9) separately.
(1,1,1)-solution The (1)-derivative of (2.9) in that case is given by:
(6t 2 − 6t + 1) and it is a fuzzy number when
Then it is again (1)-differentiable 
, 1) 
